Developmental abnormalities of cortical interneurons precede symptoms onset in a mouse model of Rett syndrome.
Rett syndrome (RTT, MIM312750), a neurodevelopmental disorder predominantly occurring in females, is caused in the majority of cases by sporadic mutations in the gene encoding the transcriptional modulator methyl-CpG-binding protein 2 (MECP2). In mice, impaired MeCP2 function results in severe motor, cognitive, and emotional defects. The lack of Mecp2 in γ-aminobutyric acid-(GABA) releasing forebrain interneurons (INs) recapitulate many RTT features, however, the role of this gene in the development of the cortical inhibitory system is still unknown. Here, we found that MeCP2 expression varies among the three major classes of cortical INs and its nuclear localization differs between neuronal types. The density of calretinin(+) and parvalbumin(+) INs increases in Mecp2 knockout mice (Mecp2(-/y) ) already at early post-natal developmental stages. In contrast, the density of somatostatin(+) INs is not affected. We also found that the development of multipolar-calretinin(+) INs is selectively affected by the absence of Mecp2. Additionally, we show that in Mecp2 heterozygous female mice, a model closely mimicking human RTT condition, IN abnormalities are similar to those observed in Mecp2(-/y) mice. Together, our study indicates that loss of function of Mecp2 strongly interferes with the correct establishment of the neocortical inhibitory system producing effects that are specific to different IN subtypes.